Contractile mechanisms in diabetes-related erectile dysfunction.
Penile tumescence (erection) and detumescence (return to the flaccid state) are regulated by a complex neurophysiological process involving the relaxation and contraction, respectively, of smooth muscle (SM) within the two corpus cavernosum (CC) of the penis. Failure of the above SM-mediated process to function properly results in the inability to obtain an erection sufficient for sexual satisfaction and has been termed erectile dysfunction (ED). It is predicted that an estimated 322 million men worldwide will have ED by the year 2025 and, relevant to this review article, is that roughly 50% of men with diabetes also have ED. Furthermore, one of the largest classes of nonresponders to oral phosphodiesterase V (PDE5) inhibitors (the predominant pharmacological treatment for organic ED) are diabetics. This review article examines the current knowledge about the contractile pathways that fine-tune SM tone with particular emphasis on vascular SM including corpus cavernosum smooth muscle (CCSM). The role of the contractile apparatus, SM myosin phosphorylation/dephosphorylation pathways, calcium "sensitization" and "desensitization" pathways and the main neurotransmitters/modulators responsible for regulating CCSM contraction are outlined along with how they are modified or potentially may be modified in response to diabetes. The overall hypothesis generated from this review is that an increased CCSM tone, resulting from an enhancement of contractile mechanisms, may contribute to the higher than average nonresponse rate of diabetic men to PDE5 inhibitors. Knowledge gained from this review will hopefully lead to the generation of drugs that specifically target CCSM contractile pathways which may prove to have therapeutic usefulness in treating ED in diabetics either alone or in combination with existing PDE5 inhibitors.